PIFE experiments were performed by exciting the Cy3 dye at 545 nm and calculating the emission area from 560 to 650 nm. The concentration of 12-mer ssDNA was 10 nM and the KCl concentration was 10 mM. PIFE measurements were performed at room temperature (20 °C) and 65 °C. The calculated Cy3 emission area at each concentration of SsoSSB was normalized with respect to the emission area in the absence of protein. Data were fitted using non-linear squares to a Hill binding model described by
Supplementary Methods
Ensemble fluorescence assays PIFE experiments were performed by exciting the Cy3 dye at 545 nm and calculating the emission area from 560 to 650 nm. The concentration of 12-mer ssDNA was 10 nM and the KCl concentration was 10 mM. PIFE measurements were performed at room temperature (20 °C) and 65 °C. The calculated Cy3 emission area at each concentration of SsoSSB was normalized with respect to the emission area in the absence of protein. Data were fitted using non-linear squares to a Hill binding model described by Equation S1:
where Bmax is the maximum specific binding, KD is the concentration required for half-maximum binding, and  is the Hill coefficient.
Quenching experiments were performed by exciting Alexa647-SsoSSB at 645 nm and recording the fluorescence spectra from 650 to 800 nm. The percentage of Alexa647 quenching at each concentration of 12-mer DNA added was obtained by comparing the emission area at each DNA concentration with respect to that in the absence of DNA. The concentration of SsoSSB was 10 nM and the KCl concentration was 10 mM. All quenching experiments were performed at room temperature. The binding isotherm was fitted to a Hill binding model using Equation S1
(1).
Inter-molecular FRET experiments were performed exciting the Cy3 donor (exc 545 nm) as above and the energy transfer efficiency was calculated using the donor quenching method as described by
where and represent the sum of the emission intensities in the presence and absence of acceptor (Alexa647), respectively. Two titrations were performed in order to separate variations in the emission of the donor due to changes in FRET or due to PIFE. The variation in FRET efficiency was also fitted to a two-site model described by Equation S3:
where Fobs correspond to the FRET signal, B1 max and B2 max are the values associated with one and two SsoSSB monomers bound, respectively. K1 and K2 are the stepwise dissociation equilibrium constants for the binding of the first monomer (K1) leading to efficient energy transfer and the second monomer (K2) leading to acceptor quenching and loss of the FRET signal.
Intra-molecular FRET measurements were performed under magic angle conditions to avoid anisotropy artifacts and analysed by exciting the donor dye, Cy3 at 545 nm and recording the emission spectrum from 560 to 800 nm. The acceptor dye (Alexa647) emission spectrum was also recorded using an excitation wavelength of 645 nm and emission monitored from 650 to 800 nm. The efficiency of energy transfer was calculated using the RatioA method because using this method variations in the donor and acceptor quantum yield due to protein binding do not interfere with the estimation of the FRET efficiency (2).
PELDOR measurements
All PELDOR data were recorded as previously described (3) . With the exception of the following timings all settings and optimisation procedures were used as described previously (4) . The pump pulse was set to 20 ns at X-band and 12 -14 ns at Q-band, 1 to 380 ns, 2 to 3 -4 s at X-band and 6 s at Qband, and the shot repetition time to 2.5 -3 ms, averaging the data for approximately 12 h at X-band or < 3.5 h at Q-band. Raw PELDOR data were subjected to background correction assuming a monoexponential decay, followed by Tikhonov regularisation in DeerAnalysis2013 (5). Resulting distance distributions were validated with the validation tool within DeerAnalysis2013, using a noise level of 1.50 (noise increased by 50% over the experimental noise) and 5 trials, and varying the background start time from 5% to 95% of the total data acquisition time window in 6 trials, resulting in 30 trials in total. A prune level of 1.15 was applied, i.e. retaining only data sets within 1.15 times of the best root mean square deviation. If less than 50% of the trials remained upon pruning (SSB at X-band and SSB + 9A at Q-band) data were cut by 10% and subsequently by 5% until more than 50% of the trials remained. This procedure eliminated validations dominated by distortions of the raw data at long dipolar evolution times. Shown in the validation figures are the ± 2 ×  confidence intervals as coloured shaded areas.
Molecular modelling of the SSB:DNA complex
The crystallographic structure 1JMC of RPA70 with single stranded DNA (1JMC) was used for generating the model. A new strand of 9C was generated using the 8C DNA in 1JMC as template, preserving the structure of the 3 first and 3 last nucleotides. Later, two SsoSSB structures (1O7I) were added aligning them with corresponding position of the RPA domains respect to the DNA. CCP4 and PyMol were used in this process. The structure was protonated and immersed in a rectangular water box using sodium atoms as counter-ions. The energy of whole system was minimized, and finally it was equilibrated up to 298 K. NAMD with Amber force-field parameters was used for these later steps. Figure S18. Single-molecule dwell-time histograms obtained for the association (a) of both monomers to a surface-immobilized 12-mer dC single-strand DNA in a single step (S1S4) at the indicated concentrations of SsoSSB. The association rate ( 1→ 4 ) was determined from the dwelltime of unbound states (S1) directly leading to PIFE events (see main text for details). Solid lines represent the result from fitting the dwell-time histograms to a mono-exponential decay function to extract each the association rate at each concentration. (b) Single-molecule dwell-time histograms obtained for the dissociation of (SsoSSB)2:DNA complexes ( 4→ 1 ). Only those complexes formed following a single S1S4 step at the indicated concentrations of SsoSSB were taken for this analysis. Solid lines represent the results from monoexponential fitting of the dwell-time histogram to extract the dissociation rate at the indicated concentrations of SsoSSB.
